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Overview

Shale gas have experienced a dramatic increased in recent years. In the US, they already account for more than 10% of total gas production. The potential of shale gas all over the world is enormous. According to the IEA the resources in place could amount to 456 bcm (IEA, 2009). The development of this resources could have significant impact on future energy markets and on CO2 emissions. This paper explores the consequences of a massive development of shale gas over the long term. It highlights the potential beneficits in terms of security of supply. It also evaluates the contradictory impacts of shale gas development on GHG emissions. The increased use of natural gas could be beneficial in the sense that it replaces partly coal consumption, but it could also have negative impacts. First, the additional volume of available gas could be an incentive to continue to rely heavily on fossil fuels. Second, methane leakage related to shale gas exploitation could partly withdraw the relative beneficits compared to coal during the combustion phase (Howarth, 2010).  
Methods

The scenario and variants in this paper are based on the tool “Mescalito” (Cattier & Wirth, 2010) which simulates global long-term energy supply and demand trends. 

Developed by EDF R&D, Mescalito is based on the estimation of possible supply on one hand and desired demand on the other hand. Supply functions take into account resources estimates of fossil and fissile fuels. It also incorporates parameters such as production decline rate or maximum production level in order to reflect economical, political or industrial production constraints. Mescalito underlines the risk of supply disruption or at least market tensions. It provides regional balances up to 2100 for four main regions: European Union, North America, Asia and the Rest of World. Mescalito also estimates CO2 concentration in the atmosphere, enabling an assessment of the sustainability of the different options considered.

In this paper we compare the results in terms of supply availability, supply security and CO2 concentrations, of a different scenarios : a resources constraint scenario (without shale gas), a coal scenario and different gas development scenarios (increased uses of gas in the power sector, for transportation through NGV or by converting gas into liquid fuels (GTL)).  
Results

According to our simulations it appears that :

· The development of shale gas could insure gas supply over the century and would improve supply security in many regions

· Gas could to some extents, compensate the lack of liquid fuels in the coming decades
· The development of shale gas could be beneficial in terms of CO2 emissions if this additional gas is used in subtitution to coal, but its beneficits could be much lower, especially if gas is used to produced GTL. 

Conclusions

If the development of shale gas goes on in the US and in other parts of the world, it could extend the horizon of gas supply availability and therefore improves global and regional gas supply security. The impacts of shale gas development on climate change could be beneficial only if gas is used to replace coal and not in adition to already existing fossil fuels.   
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